In vivo assessment of RAS-dependent maintenance of tumor angiogenesis by real-time magnetic resonance imaging.
New blood vessel formation is a prominent feature of human cancers and tumor progression and is frequently accompanied by the acquisition of an angiogenic phenotype associated with a switch in the balance of proangiogenic and antiangiogenic molecules. This study was designed to investigate the role of activated H-RAS on the angiogenic phenotype of melanoma that arises in the inducible Tyr/Tet-RAS Ink4a/Arf(-/-) model using in vivo imaging with histopathologic correlation. We show that loss of RAS activity in fully established melanomas led to a reduction in tumor volume, which was preceded by impairment of vascular function as determined by in vivo magnetic resonance imaging. This correlated with activation of apoptosis in host-derived endothelial cells as well as in tumor cells. Thus, real-time in vivo imaging provided evidence that maintenance of tumor angiogenesis requires activated RAS in this model system, and that loss of vascular integrity upon inactivation of RAS is an active process rather than a consequence of loss of tumor cell viability.